Groundwater is the only source for drinking water in rural areas due to the lack of water supply facility from surface water sources. Natural water is supplied only in the city limit and in some taluks, yet not extended to the nearby villages. The purity of water cannot be judged by visibility and odour of water sample and even visibly pure water can contain some toxic metals, pesticide residues, and high levels of nitrate, chloride and fluoride. Fluoride has a negative effect on human health below 0.5ppm and above 1.0ppm whereas in the range of 0.5-1ppm, it shows a positive effect.
Fluoride is the key aspect of water quality in water supply system. Fluoride has shown to cause a significant effect on human health. A correct proportion of fluoride has a beneficial role in the formation of teeth 2 . Too low concentration (<0.5ppm) of fluoride intake may be insufficient for preventing dental caries in the early ages of children [3] [4] [5] . High concentration of fluoride exceeding 1.5 ppm leads to teeth mottling viz dental fluorosis 6 . Excess of fluoride in drinking water above 4 ppm causes chronic skeletal fluorosis which causes stiffness in joints, increase in bone mass and osteoporosis in the old ages. In extreme cases, paralysis and premature aging may happen. Recent research has shown chronic fluoride toxicity can cause adverse health effects such as increase lipid peroxidation and myocardial damage [7] [8] . Fluoride can also damage the fetus, if the mother consumes water and food, with high concentrations of fluoride during pregnancy 9 .
The amount of fluoride in water is governed by climate, composition of rocks and hydrogeology 10 . Accumulation of fluoride in ground water is due to the presence of minerals fluorspar, fluorapalite, topaz and cryolite 11 . Higher concentrations of fluorine are present in alkaline volcanic, hydrothermal, sedimentary, and other rocks derived from evolved magmas and hydrothermal solutions 12 . In processed food and beverages, fluoride can come from pesticides (like Trifluralin, Benefin), Cryolite (a naturally occurring inorganic substance), Sodium Fluoride (used as rodenticide) and Superphosphate fertilizer . . The excess accumulation of fluoride in vegetation leads to visible leaf injury, damage to fruits and less yield 14 . Dry tea leaves have significantly high levels of fluoride of upto 400 ppm 15 . In one study, it was shown that 37% of the fluoride in Black tea remains in oral cavity. Soil also showed different amounts of fluoride, as it is adsorbed to soil particles.
Fluoride has an adequate sensitivity to cycle in the environment including plants, animals and human beings thereby causing toxicity 16 . Fluoride is also absorbed by plants as the water is also used for irrigation. Thus fluoride can even enter food chain causing higher concentration of fluoride in food materials. Therefore, in the present study, the level of fluoride in various water bodies in Mysore district were determined to identify the areas with higher fluoride contamination.
MATERIALS AND METHOD
A total of 130 samples of 500ml water were collected from different locations of Mysore district in clean PET bottles after rinsing with same water. The sampling points were hand pumps, open wells, tube wells, rivers, canals, ponds and lakes. The water samples were analyzed by Zirconyl-SPADNS Method 17 .
The SPADNS colorimetric method is based on the reaction between fluoride and a zirconium dye lake. Fluoride reacts with the dye lake, dissociating a portion of it into a colorless complex anion (ZrF 6 2-); and the dye. As the amount of fluoride increases, the color produced becomes progressively lighter. The reaction rate between fluoride and zirconium ions is influenced greatly by the acidity of the reaction mixture. If the proportion of acid in the reagent is increased, the reaction can be made almost instantaneous. For better results, it is necessary to maintain a constant temperature throughout the color development period 18 .
Procedure
The sample (50 ml) was taken in a flask and 5ml each of zirconyl-acid reagent and SPADNS solution were added. Preparation of calibration curve from standard fluoride solutions of concentrations 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 ppm was done. Readings of water samples were taken at 570 nm (UV-Visible Spectrophotometer, UV-1601, Shimadzu, Japan) after setting absorbance of reference solution as zero. The graph of Concentration of fluoride V/S Absorbance was plotted to find out the concentrations of fluoride in unknown water samples.
RESULTS
Method validation plays an important role in the selection of an appropriate method for analysis. This method is well suited between the concentration range of 0.25ppm to 3ppm. In case of higher concentration, the sample has to be diluted. This method determines the analyte specifically even in the presence of other components like Na, K, Ca giving a confirmation of showing specificity 19 . Totally, eight trials were done to standardise the method in which all the graphs have shown a linearity (Fig 2) . In each trial, one spiked sample was taken. So it can be concluded that this method gives an accurate results in the laboratory 20 .
Usually in the surface water bodies, the level of fluoride is below 0.5ppm, whereas in Dalvoy lake, Kukkarahalli Lake, Karanji Lake and Ummathur Lake, the concentration is above 1.5ppm.The fluoride concentration was ranged from 0.3pm-2.9ppm in BoreWell water with the highest fluoride level at LingambudiPalya (2.9ppm) & the lowest at Suttur (0.2ppm).
In Surface Water bodies, the fluoride levels were accounted from 0.25 to 3ppm with the highest at dalvoy Lake & the lowest at Kabini & Kaveri River (Table-1 ). Usually fluoride level is below 0.5 ppm in stagnant water and running water whereas in groundwater, the concentration varies from 1ppm to 48 ppm (21), (22) . Digging up of deeper aquifers for irrigation results in the higher level of fluoride (Gupta,1995) . Muktsar city in Punjab state shows the highest fluoride concentration of 42.5 ppm standing at the top place in India, which is followed by 32.5ppm of fluoride level in Delhi.
In bore well water, only 28% of the water samples come under the recommended fluoride intake range of 0.5-1 ppm, 6% of the samples occupy 0-0.5 ppm range, 40% of the water samples lie in 1-1.5 ppm level, 15% of the water samples shared 1.5-2 ppm level, and 11% of the samples with the highest concentration of fluoride between 2-3 ppm (Fig 4a) .
In surface water, 11% of the water samples between 0-0.5 ppm, 52% of the samples between 0.5-1 ppm, 23% of the samples in the range of 1- (Fig 4b) .
There are maximum number of 48 samples in the range of 1-1.5ppm, 35 samples in the range of 0.5-1ppm, 18 samples in the of 0-0.5ppm, 17 samples in the range of 1.5-2ppm, 10 samples in the range of 2-2.5ppm and 2 samples in the range of 2.5-3 ppm (Fig 5) .
Discussion
Hydrogeologically, the area of sampling points forms a part of hard rock terrain comprising of granites, gneisses, charnockites amphibolites. As the groundwater occurs in weathered zones of granites and gneiss at deeper level in the district, the fluoride content is high in this region. This being the preliminary studies, more elaborate studies should be taken up to establish the fluoride content of this region. The groundwater occurs under phreatic conditions in weathered zones of granites and gneiss, and under semi-confined to confined conditions in joints and fractures of these rocks at deeper level in the district.
Physico-Chemical Parameters of water samples such as pH, temperature, colour, turbidity are correlated with the concentration of fluoride as all these parameters are interrelated to each other.
Temperature
A rise in temperature of water leads to the speeding up of chemical reactions in water, reduces the solubility of gases and amplifies the tastes and odours. The average temperature of the present study ranged from 27.85-29.17° C.
pH
It is known that pH of water (6.5 to 8.5) does not has no direct effect on health. But lower value below 5.0 produce sore taste and has higher value above 8.5 are of alkaline taste. The pH values of the present investigation were within the BIS standards (6.5 -8.5 ). Conductivity varies with the season as well as ions present in water. Temperature also affects the pH values; therefore the temperature at the time of analysis should be reported.
Colour
Colour in water may be due to the presence of inorganic ions such as iron and manganese, humus and peat materials, planktons, weeds and industrial waste. Very slight amount of turbidity, pH interferes with the colour. Filtering may result in removal of some of the colour, leading to erroneous results. All the water samples used in the present study are colourless.
Turbidity
Turbidity occurs in all surface water bodies such as lakes, streams and canals. The high values of turbidity is considered as an indication of pollution by finely divided organic matters, particulate matter such as clay or silt, plankton or other microscopic organisms. Turbidity values obtained in the study are found to be less than 2 NTU.
Colour and Turbidity of the samples play an important role in the determination of the fluoride. As they cause interferences, water samples should be colourless and less turbid. Alkalinity is also one of the parameter that interferes in fluoride analysis, hence should be neutralized by adding Hydrochloric acid. 
